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1. A method for fabricating a two layer, storage node 
electrode, for k DRAM device, on a semiconductor 
substrate, comprising the steps of: 

providing\a transfer gate transistor, on said 
semiconductor suqstrate; 

forming a Conductive plug, in a storage node 
contact hole, withlsaid conductive plug contacting 
underlying source/cLrain region, of said underlying 
transfer gate transistor; 

forming a storage node electrode shape, comprised 
of a first conduj^ti^^^ with said storage node 

electrode sh/&pe contacting underlying conductive plug; 

formirta a metal\ silici^e layer on said first 
conductive layer of saa\d^s?orage node electrode shape; 

converting saijKm^tal silicide layer, to an 
agglomerated metai silictde layer, on said first 
conductive layer, of said\ storage node electrode shape, 
resulting in s^id two lay&r, storage node electrode, 
comprised of said agglomerated metal silicide layer, on 
said first conductive laye: 



2. The method of claim 1, wherein said storage node 
contact hole is formed in a silicon oxide layer, via 
anisotropic RIE procedures, uteing CHF 3 as an etchant. 
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3. The method of claim 1, wherein said conductive plug is 
tungsten, formed in said storage node contact hole, via 
deposition of tungstem using LPCVD procedures, followed 
by removal of unwanted! tungsten using CMP procedures. 

4. The method of claim i, wherein said storage node 
electrode shape, is a cylindrical shape. 

5. The method of claim 1, Wherein said first conductive 
layer, used for formation of said storage node electrode 
shape, is an N type doped, Vpolysilicon layer, obtained 
using an LPCVD procedur e, afcd in situ doped during the 
LPCVD procedure, oy^oped via\ an NNtype, ion implantation 
procedure, applied to an intrinsically deposited, 
polysilicon layer, \ ^/ 

6. The method of claim 1, wh^Trbin said metal silicide 
layer is a titanium disilicide \ layer, obtained via 
deposition of a titanium layer, \ using r.f . sputtering 
procedures, and converted to saivi titanium disilicide 
layer via a first RTA procedure, at a temperature between 
about 400 to 750°C for a time between about 30 to 

90 sec. \ 

7. The method of claim 1, wherein Said metal silicide 
layer is a cobalt disilicide layer A 
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8 . The method of claim wherein said agglomerated metal 
silicide layer, is ^fr^acfolomef^ted titanium disilicide 
layer, obtained \fia a second RTA procedure, applied to 
said titanium sil3>qide laye^Vcit a temperature between 
about 800 to 1000°C, for/a tlpie between about 30 to 
90 sec, 
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9^ A method of fabricating a capacitor structure, for a 
DRAM cell, on a semiconductor substrate, featuring a 
storage node electrode, comprised of a agglomerated 
titanium disilicide layer, on an underlying polysilicon 
layer, comprising the steps of: 

proViding a transfer gate transistor, on said 
semiconductor: substrate, comprised of a polysilicon gate 
structure on aVfate insulator layer, and source and drain 
regions, in said\semiconductor substrate, in regions of 
said DRAM cell no^c^verad by said polysilicon gate 
structure; / \ \ 

depositing a farst insulator layer; 

opening\a storage^ node^ contact hole in said first 
insulator layer, ex^orfSg\op surface of said source and 
drain region; / \ 

depositing a corittuctive layer on top surface of 
said first insulator Layer, ancK completely filling said 
storage node contact/ hole; \ 

removing said conductive laVer from the top 
surface of said first insulator layer, forming a 
conductive plug in said storage node aiontact hole; 

depositing a first polysilicon lWer; 

depositing a second insulator layer; 
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patterning of said second insulator layer, and of 
said f irst\ polysilicon layer, to form an insulator mesa 
overlying, k first polysilicon shape, with said insulator 
mesa comprised of said second insulator layer, and with 
said first polysilicon shape, comprised of said first 
polysilicon layer, contacting underlying, said conductive 
Plug; \ 

depositing a second polysilicon layer; 

anisotropic etching of said second polysilicon 
layer, to form pol^gj Vi copspacers on the sides of said 
insulator mesaC and on\the sictes of said first 
polysilicon shape; \ ] 

removina said insulator mesa from underlying, 
said first polys ilicorTshara^ resulting in a cylindrical, 
polysilicon storage node/electrode shape, comprised of 
said polysilicon spacers, extending upwards from said 
first polysilicon sjfape; \ 

deposit ingr a titanium lay^er; 

a first rapid thermal annealing procedure 
converting said titanium layer, on\said cylindrical, 
polysilicon storage node electrode shape, to a smooth 
titanium disilicide layer, while leaving said titanium 
layer, on the top surface of said secona insulator layer, 
unreacted; \ 
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rWoving said titanium layer from the top surface 
of said fdSrst insulator layer; 

a sectond rapid thermal annealing procedure 
converting saiJi smooth titanium disilicide layer to said 
agglomerated titanium silicide layer, resulting in said 
storage node electrode, comprised of said agglomerated 
titanium disilicide Nlayer, on said cylindrical, 
polysilicon storage nqde electrode shape; 

forming a capacitor dielectric layer on said 
storage node electrode; and 

forming a 9^11 plateN^lec^xpde, for said capacitor 
structure . 

10. The method of\Q_aim 9, whe^in said conductive plug 
is comprised of either tungsten \ tungsten silicide, or 
polysilicon . 



11. The method of clainf 9, wherein said first polysilicon 
layer is deposited using LPCVD procedures, and in situ 
doped during deposition, via the addition of arsine, or 
phosphine, to a silane ambient, or said fVrst polysilicon 
layer is deposited intrinsically, and dop^ed via ion 
implantation of arsenic or phosphorous. 
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l2\The method of claim 9, wherein said second insulator 
layek is a BPSG or PSG layer, deposited using LPCVD or 
PECVD procedures. 
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13. The method of claim 9, wherein said second 
polysilicon la^er is deposited using LPCVD procedures, 
and in situ doped\during deposition via the addition of 
arsine, or phosphin^-^r^r^iiane ambient, or said second 
polysilicon lay^r is deposited intrinsically and doped 
via ion implantation of \rsenic cfr phosphorous, 

14. The method of ci^im 9, wherein said polysilicon 
spacers are formed via an anisotropic RIE procedure, 
applied to said second poiysilico^ layer, using Cl 2 as an 
etchant . 

15. The method of cla^m 9, wherein saic^insulator mesa is 
removed using a HF /vapor procedure. 

16. The method of claim 9, wherein said titanium layer is 
deposited using an r.f . sputtering procedures 
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17. The method of claim 9, wherein said first RTA 
procedure, used, to convert said titanium layer to said 
smooth titanium disilicide layer, is performed at a 
temperature her€ween\ aboutN^OO to 750°C, for a time 
between about 30 to 9*0 sec 
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18. The method of^ clad W^ , wherein said second RTA 
procedure, used to converCv said smooth titanium 
disilicide layer to/said agglomerated titanium disilicide 
layer, is performed at a tempeVature between about 800 to 
1000°C, for a time between about 30 to 90 sec. 
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19\^ A semiconductor capacitor structure, comprising: 

a lower electrode, comprising a silicon layer, 
and an overlying metal silicide layer, covering said 
silicon layer\ wherein said metal silicide layer has a 
rough surface; 

a capacitor dielectric layer over the rough 
surface of said metal silicide layer; and 

an upper electrode, cxx^ering said capacitor 
dielectric layer, 



10 20. The semiconductor capacitor structure of claim 19, 
wherein said silicon layer comprises vertical 
polysilicon shapes connected by a horizontal polysilicon 
shape. 

21. The"§^»i^ capacitor structure of claim 19^ 

15 wherein said metal s i licTde-J^e r is selected from the 
group consisting of titanium silicide^^tibaJLisilicide, 
nickel silicide, and platinum silicide. ^^^^ 
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